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(57) Abstract: A power amplifier unit having a power amplifier 
which can be used efficiently without causing any trouble in opera- 
tion. A control section (11) makes a decision based on an estimated 
output power level whether the power amplifier is in a first period 
performing low power output operation or in a second period per- 
forming high power output operation. During the first period, a 
DC/DC converter (2) is brought into active state and a power sup- 
ply voltage Vdd2 is supplied as the operating power supply voltage 
of an HPA (1). During the second period, activation/inactivation 
of the DC/DC converter (2) and on/off of a switch (3) are con- 
trolled based on a power supply voltage level VM detected by an 
operating power supply voltage detecting circuit (13) and one of 
the power supply voltage Vdd2 or a power supply voltage Vdd3 is 
supplied as the operating power supply voltage. 

(57) m^: :^mMitmtimm'm^^^-t^m:hm<m^m.iz 
ffiicLrs;i5Bi±vdd2^H PA 1 (Dm'^mm^w.E.t l 

1 3 J; y 4#t)*i-5igl*amigSI±MVMlcS-:5#, dc/dc 
2 <0jStt/|^j514StXx-r 5^ 3 ©;!|->/;l- 

y^umL. m3smffivdd2Ro:m3ssiEVdd3(D^i&- 
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bT#li2 002-29024 7 -^^fg (J^^^lTs rj^fp:^ci^ 
±><^m;tf-r^]^m;bi&#^l-43VM:^ DC/DCn J: ;silffi|^T«^:^§ 
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mm^^n^ (2, 3, 4, 11, 12) h^^i;lTV^^o 

mmm&mnm^ (is) i:. mmmm^^mmr^hh'hiz^ mmmiomm^ 
t^mtiT-^^mtimiim^M^miimtimtvxm^ir^mtim'^mm^mL. 

mmtimm^i^m^ir^mi'^mmmmBmmm (2,3,4, ii,i2)ji<& 

^m^mh\^t^mi'^mmmmB^^ifxmwir^mtimmm (i) ^mr^mti 
mmmm(Dmm:^mx^-:^Xs (a) Buf3i&#Mm^ii«j±2s^t;«tufa^i®«MSffi 

®^-fe-:?5r®m^lgmjI§*^^bTl^^Siimj±^t*t=i^:^7^^>':7°Ji, (b) m:bm 

mm(DmiiT-<^mi:3m±im^m^iiitimt]mti.xm^Vs wmm^ti^:hm±i 

mBT^:^y^'yy"ts (c) mfiaXT^ >y r(b) T^lufam;^3iitS^:65ButafS«;bm±J 

mw^n^ tmmhtzm^. buib^ 1 ®sM«jE^^jEbfe«ffi^Hufai&#ffl« 

«sj±^ bT#tir!&-r^:^^ :7°i:s (d) mm:^y^^yy'(h) xmmmtimmmt^m 
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m:bimz&-^ <mizM^. :^y^^yy{h) , (d) izx^xm±imm^(Dmi'^mm. 
mmB^^\^^i±mmi^^mti^ti^m i (DmmmB^mmi^xn^n^m^mm 
mmm:^M'^\^^x'^M-^ti^mi'^mmmmm^mtimmmzmmT^rzii>^ mii 

^ o 

mmx^^o 

^W}i^^^1ryti—^^'-Vx:^^o 

-i ^y ^om^^^^i^wu^^^irmmmx^ ^ o 
^^-rmmmx^^o 
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mmmm 1 . 

mmi^^T^^l^s mtimm^-X^^liP A (High Power Amplifier) H±m 

V — ^ 7\±Tly^± 1 Qifi^^m-^n^m,ti^WL^\y. HP A 1 ^^^b 
1 0 {cM^ft-^^SS.^^^bs g:MBtlCT>^P:^ 1 O-gft^ 9 ^z^^tm^m.^ 

j^MSP 6 ti^^^l 6 a.^n'^^mnmm^Q bJ: D^^^tis ^^^6 a 13 J; 

w,m.^w.r^o ^bTs qj^^ij^iiti^e b^3 J; fj^M^Sft-^ ^ bill's bT3iM# 

S o 

HP A 1 ^\±mi'^mmmmmh\.x. mmmB.^m^x-^^^o.m-nyn-'^ 
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DG/DCn >7^--^ 2 {^MfPglS 1 1 J3 J; D rgt4/#rStt*^M® ^ ti^ rSttt^l^B#{3 

tj^^. DC/DC3 2 MISISl 1 ®Ji^-r^MfflllM«ffi^T V c {3 

m^fe4®«««HVddl %«M«HVdd3 ^ LTHP A 1 fc#fci|&-r^o mUmB 
Vdd3i*{a(^mM«ffiVddl t3^bV^>^)S, ;^ ^ >y ^ 3 p E T T'^^^^ 

ti^m^s «?)g«ffiVdd3 {imMSmVddl fcib-^F E T (Dmmms.^i±i&TT 

^ o 

ix^^mij-r^o ==E-^mtimi±mmmx^^. miw^ i i®MiiT-eff ^hp 
^ajg^sij^ bTiij^tujs^ MIOSIS 1 1 idtBi^b-r^o 

l&#fflS?lgmi±t;^^n|Ili?& 1 3 «s HP A 1 ©S&#ffl«i^(ISJ±©X*^— F (DC 

«i£ ^ h b T b s ^mmm -e ^ v m § $w 
1 1 fcm:b-r§o 

RAM 1 2 (is mmmm^mmmiji:i^mmmmm6 hcDmmmnmmBm 
i:H p A 1 (DMmmmmmmMt^y'-:fj\ym^xm^'^ii-frcmmmmmmB • 

1 1 {±HP A Is DC/DCn >7^"-^ 2 s y^-f ^y^3, mm 4 s 6 s 

RAMI 2s mi'^mmmmB^mm^ 1 s tm^mtimmmm2 i^a^bs # 
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^ bT. 1 1 ±HB^ 1 DC/DCn — ^ 2 ^tSt4>KSI{- 

mMVUliZm-^^^ DC/DC3 2 (D?Stt/#tStt:St>*X-r ^^'^ S ®:^>/ 

= 2 OkQh^^-r^h. i&#M«MmHtll^IlIgSl 3 T^^ittT ^«m=4/(20,0 

mmmmj±mvrf (i) (i = o, s, Rximmmmmm.}±mTv c 
(i) >bs|g^^ti^o :^i:*5x mmummmmmvrfitvrf (d >vrf 
(i + j) ( 1) (DM^mm^mhxiB\). mmmmmm&mT V ci±Tv 

c (i) >TVc (i + j) ®;^/>l3^^WLT*5 t)s iiM^M^?ilM«;b>{)5^J 

2 2 d BmJi>l±®Bti::§imM^ilg«ffif!lT V c (±«:;*c®MfllfflmM«J±ffi T 

vc (0) {dtg^^ti^o mmmmmmB ' mtiy'-y'j^^T 1 2 ^^mhx. m 

6h(DmnummnBmvrf (5) ^v. mmmmmm&mTv c (2) i^m 

msits mMmmi(Dmmm^mm(Dmtimmmm2 iiz:^\,^xmm^i 1 
(DmmTxno. HP A 1 izm^i-^W}<'^mmmmm(Dmifi^mi'^^mTyip—'^ 
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dd 3 CD ^ aS^ b T ck V^ o 

^-^#M®fflmii«J±^ilT V c FJf^®S^«J±THVCh§i:biibs TVc 

1 1 tts RAM 1 2 izmm^ titcmmmmmms. • s:d5^-:^vi'T 1 2 
^jiS-r^Mi?ffl«M«jEffiT V c (i) ^:^y'^yrs KDmmmmmnmmTv 

l-e;Bl^^Wffl««mffi{ilTVchbTTVc (2) ^'^^T^o 

^bT^ HPA l©m:;bm±fCD^-^|I11^5 J;§^:n^|gm^^'Jfflb•rV^>&V^ 
fci^s ^t^ffll:I■r^5&:V^^-^|lIj^S5 fc^J^JS'fb dS^J^-Y:^^ ^^^Ix^^^'fb) © 

:^7^^yrsi-eTVc<THVCR# (g| 1©^^) {3^^f rs 3 

^c:*5V^Ts HPA l{ifg«:;bm;b^ff-:3TV^^i:^J^^bs DC/DCn ^^n'-^^^ 2 ^ 
^'I4)|^^^3b^ 3 ^:ty^miz-r^:i. dg/dch ^ 2 ^ 
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^7^^^rS lT*TVc>THVC^ {m2<Dmn) fc^ff^tl^:^7^^y :7°S 2 
^3:feV^T^ ftj#ffl«^^SBEl:^^Pliimi 3 (3 J: § y - F N 1 ®l&#Ma;^)^«BE®t^ 

h bts DC/DC3 2 (?)rStt>l^l^^l-{i«M«BEVdd2 ®«ijaMmA5t#e> 

tis ;^>r '3/^3®^>m^^i^{im««ffiVdd3©ia!i^^^*5|§e,tL^o 

13 J: 35)5 5^31 ^?^ti§o DC/DCr3 y;^ — ^ 2 {;i J; ^ ^^-^fix ^y :7°S 5 

hi.xmmmmydd2-vm&'r^^hmmv:^y'^yys e iz^ni.. ^•ar-^ctt 
tiumi'^mmmmmtmmmRYdd2 X'^&tj:<mDtix\^^^tmmv:^y'^i^y 

«BEVdd2 i3>fd-r^*^«ffii: btati-r^o a^mffiT C L h b-Cii^^y^^'H 

PA 1 bT'i?^i:-r^gfgMj±*5%^ e)tL^o 

r S 6 l3*5V^T^ DC/DC=3 2 ^^tStt^t^Sll^bs >^ ^ 3 5& 

:;r>>t^fiil--r^:i ili- J: 5^ 3 ^^Tr b feSMfllBE Vdd 3 ®#t^l::t;0 D ^ 

— r S 7 fc43V>Ts 3 ^I^^O^aa^^frbs DC/DC3 

2 <^:ft'bfem?i«ffivdd2cD#t|&^/^^fr^o >^7^^y r s 7(Dmnmt 

DC/DC3 2 {3 J;^«MSffiVdd2 ^ftl&i^'iis VM ( = 

vdd2) ^vcL"T?fen^^^ mmmBvdd2i!fiRF AKDmwmmmmmhhx 
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VM ( = Vdd2) <VCL-efetL«\ SMSJ± Vdd2 yb^H P A 1 ®ajftfflmM« 

bfejb^oTs HP A 1 (|g2cD^^) 4'^-43V^T^)^ HPA 

1 ©Itlf^i^^Pf :^V^i5HT-(i'i:i-DC/DC3 >/n'— ^ 2 l3 J; ^ S^lgSBE Vdd 2 £D#t 

HP A 1 §^>&*e<3ldj#^-l^^Cl h*^-t?§^o 

VM ( = Vdd3) J:^ 2 ®PffiT>fe^*^P«i±T CH (>TCL) t^ttmh. 
VM>T CH-e$)ti«^ltrf^ffl«M«ffi^ bT«M«J±Vdd3 {i5iSiJ-trfe D^K/b^ 
^V>2i^|3Jifb:^7^iy :7-S 9 fc^ffbs ^ ^ -t!«R(tti«iii#ffl«^®«JEi: b-C«?IS 
SJEVdd3 ^TiJgT'fe^ h^Jif b>^7^ :7°S 1 Oici^fff^o il©J;afcs 

»ipsj±T CH^ bT{if?'Jx{ifl:m4®i5D^«H (mm 4 ti^%mmn<D^^^M 

p A 1 §a^e5i3iti{t^-^^^i:{iM^"??$»^o #1-^ ^m^Mim%^^^W(Dm 
r s 9 ^c:j3v^T^ T.y'^yys 3j^xf^s 7 tmrncDrnm^mniy. dc/dc 

2 ^^bfem^imjEVdd2®#tj|&ic:-©Dm;t^o ^^-T^^y^S 9 ©^fr 
r S 1 i^M^o 

r s 1 0 {3*5v^Ts ;^5^^y rs 6 hiHiicDBa^ffw x-r^3/^3>&i^ 

bfc«««JSVdd3CD^|&^liit1-^o X5^^;^rS 1 0©|t=fTf^»:^^^3/rS 1 

^ o 
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^CDJ;^l3. ^y^3lzX^mmmBVdd3^mmf^l±. VM ( = Vdd3) 

^VCHT^n«\ «M^J±Vdd3 ^^HP A 1 ©Wflsffl «M«JEE h btMS-^afe 
^^^JirbX-r ^^5^-3 tJ;§«M«ffVdd3CD#k|&^liJ#b> VM ( = Vdd3) 

^ h^J»TbDC/DCr3 V^'N'— ^ 2 l3cfc^m«mffiVdd2©#^|&{3-©t)l^^^o 

bfe*5oTs HP A l®««±>m;b^^ (m2(Dmm ^iZ:$5\^X. 
3 \z X.^mmMB.Y dd3 (D^^^-^ %mmm&V dd3 t^^-^^m < . SMmffiVdd 
2 ^HPA lCDl&#ffl«M«J£^bT*)fflV^T^HPA 1 ©i&#^-^^A^^V^ i: 
mJift-ti«s jg^^fcDC/DCn>/N'— ^ 2 {:iJ;^SM«ffiVdd2®#til&lc:tOt)m 

^e>tb^fei?)s HPAi •^n^mvimw-^'^^^'tt^-^^^o 

M \zm-3^\iky(D^ a I- H p A 1 ©iijf^fflmMmH ^MfP-r ^ ^ t j: d . hp 
A 1 <Dmmz^nm<. hp a i ■^^^mzmi'^-^^^ ^Lht^-^^^o 

(1) T V c HV C^MMt-^Bt 

DC/DCn>/N*-^ 2 \zX:hmmmmYdd2(D^m (HPAI {ifg«;bm;b^P^ 
*-^fe^fe«)m^limjEVdd2 "e+^:&lj{'^ffl«M«J±^5&J^ ^®^Jir) 

(2) T V c >THVC^SIMT^^ 

(2-1) VM>TCH — DC/DGn >7-?— 2 13 J:;g,m^imjEVdd2 ®#fc?^ 
(«^l§«ffiVdd3 yb^6>«S«J±Vdd2 fctjD D#^T +^^lijf^fflS^liSJ± 

(2-2) VM<TCL X>r 3 t ck^m^illjEVdd3©#t^ 

(«M«ffiVdd2T'(±®J#ffl«M«J±i: bT^+^-^^^ ^^Jir) 
(2-3) TCL^VM^TCH — J^>K® mM«J±©#^i^^^^t- ^ o 

c®J;a^3^ S&<tMS^i«ffiS#^§t:t^bs 2o®)|:^?5a (l&#ffl«^liSBEds« 
ili«J£Vdd2 fe^V^{imMSBEVdd3om-^) ^tl^tllc*? V^TM^ ^ ii^i (T 

cLs TCH) }im\\mmmmuh-^)±sm'r^^hizi:.y).'±.m2-^(DWU(Do 

*>V^■m®>K^5aT^-*5V^T^>M^i^^f^ffl«^i«J£^HP A 1 t#ti|^-r^ :i 
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t^m^u ^) j:.^ T^ym^mco^mmmom^i^^ mmmmv dd4 itmwi±4. 

bV^:|)o ^tcs DG/DCn V^'N"— ^ 2 {A. ^i>:^<^'fe3. 5 V 

EI4 l::^-r J;a l-s miimjBE Vdd4 3 . 7 V J^±T' {±DC/DCn — ^ 2 
e>mMmffiVdd2 ^HP A 1 cDl&f'^ffl«««J£i: bT#^mbfc^/?)S^ HP A 1 ^ 

HP A 1 (DMi'^mmmn&h vx^mt ^ ^ tiz. ^ y) . hp a i ^5tii{-iEm«j 

7^--^ 2:S:t5:^^ ^y5^3cD^ ^§31iR-r ^ ^ ^ J: t) s 4 cDSM«J£ V 
dd4 CD^^^'fbi::]!^ bT?g-©^aj#ffl«M«JiS H P A 1 izm^T^^ht^X § 

^ o 

li ^ ^ b ^ ^ 1- 0^ H ^ ^ o 

mmmwL(Dmiz^if:h. mmmmMmmmtiizMm\^xmmMMmms.mv r f 

f ij "IfS 6 b ® ^ij # ffl 5^ — ® ^ ti # ;i T v^ ;§) o 

mit^iznmmifi^^o 

HP A 1 <Dpn^<Dmmmt^i^mnMmm6 hmmt^zM-^^^^t^o bfe 
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0 d BmJc^ji&t- ^^iJ#^iJ#ffimj±fliV r f (5) /b^ 3 d B T:^f^IE^ n^ -(KM 

mmmmmmB • «;b5^-:/;i/T 1 2 vi^^-r mmmmmmmmv r f 
( 2 ) §$i^-rao MfP^ 1 1 it±m\^rzmmmmmm& • mti^-^ji'T 1 2 

MM ^ @ m eg ff -9 o 

:icDj;aj-s M^gisiiiis mmmmmmB ' mtiy'-'^ji^T 1 2^0m'r^ 
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tixmmT^iihx^^o 
mx.x. mmumm^^^i±mmm^m(DmhizMiit^\^xni^mmmm^6 b© 

^mmvx\^^) ^mm^<n^ ^tt^x^^o 
3&4b\ mm(Dmmixi±m&mmmm&m.mmmi siz^-oxrf akdmu 

la 6 it:i'(Dmm(DmMo:)mm2x^^m±immmm^^T^m.mm^Mm(Dm 

mmizm-rxoiz, mM(Dmmi(Dm<'^mmmm&^mm^i s (Di'tt) ^ izm 
i'^mmmmmkmmm 1 5 ^^mtzizm^-fs kn 2 j; D#e,n^«m4^e,o 



bfe/b^oTs HP A Is DC/DCn >>'\'— ^ 2. :^^y^3^ «m 4 s jIIM^ 6 ^ 

Mfpgpiis RAM 12s Mnmi^mmmmBWimmmi ^izx^xmiommm 

g2 2:&^^-r^o ^;^cs «:±;JiipB^S2 2;b^^HPA Is 6 s ilJ#ffl« 
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EI 7 i±mM(Dmm 2 (DMM^i*^S®M±^lil|'i^M 2 2 {3 jsv^TMSR 11© 

mr-^'iyos H p A 1 izm^ir^mmmmMmmw^n'^iry h'e^ 

r S 1 1 fc: jSV^Ts 1 illol^s DC/DCn ^z-^— ^ 2 t3 

^^^-^^MISUffiSMWJE^T V c tPn^cD^mmBT RY C t^itmVs TV 
c>THVC-efetL{^^HPA 1 {±]Sfi±;m:t/^=ff oTV^^ i:4^iJiTb:^5" r S 1 

r S 1 3 {3:feV>Ts DC/DCn 2 ^tSt4>l:^^{- b^ ::^-f ^3^^ 3 § 

:^y^mi:i-r^^}llzX t)s DC/DG3 >;^' — ^ 2 ^^H^ b fe«MSJ± Vdd 2 CD#t|& 

/DCn>/-?— ^ 2 ^Mfpr^o ^"S 1 3||^ff^iiBt>*:^^^3/^s 1 1 icm 

Ji^i^s TVc>THvcfc:^^*'^;^7^^yrsii, SI scDmmt^m^M 

rs 1 4{::*5V^Ts ^^m^«EE^VM ( = Vddl) hmmMBT CM 
(T C L< T CM< T CH) ^^J:bi^b^ VM< T C M"^$>tli^ H P A 1 

o 

r S 1 5 13 DC/DC n ^ 2 ^#tStt>l^Sli3 bs X-T 5^ 3 ^ 

^>«*J{31-^ ^ J: :^-r 3 ^irrbfe^?iiii±Vdd3 ©ffcl^^^fT^o 
7^ r S 1 5 (Dmn^it^y^ ^yy°S 1 1 izM ^ o 

— ::^7^>>'rs i 6 ^343V^T^ i 3 tmU(DmM^mn\^s dc/d 

Cn — ^ 2 >&^r^bfefl:^lg«JEEVdd2 ©^tl^^^S^^rT^o r S.l 6 CD^ 

nm±':^'r- ^J/ r S 1 1 (CM ^ o 

eicDj;a{-s mMmm2(Dm±sm^w^m±. vm ( = vddi) <TCM'e25 

tiJ^^s mMSffiVdd3)bSHP A l©l&#ffl«3i«EEhbTM-eiT-fe^2l^Jifb;:^ 
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^y^3iz^:hmmmBVdd3<Dm^^mnvs vm ( = vddi) ^TCM-t?^ 

tilt. mmM&vdd2t^E.F A 1 cDiij#ffl«i)gmj± vxmwQ^^ tmm\^Dc 

1 ®tbf^J::^I^^VN«a^ (VM^VCM®^^) Ti*#fcDC/DCr3 ^ 2 13 

J;^«?i«J£Vdd2 0^,|&*^li^t^ti^fei^s HP A 1 {:rit/#^ -fr^ :i 

:i(D^oiz. mmoDMm 2 ©MM*sg*^gi*iim 4 cDm^mflE vdd 1 ^ it^^ 

-^T^^tizX tJ^i^ — -^©S^PrnjIT CM^::ctoTDC/DCn>^^'-^ 2 §^ 

bfe«?i«J±Vdd2 ©#t|^;St>';^-r ^^^3 ^ifr htcmmmBVdd3 (D^^^MIiR 

m^Xs mM(Dmm2xi±. mm4©«M«j£Vddi ^ifi^^^^bTv^^:feto^ 

ia4-??^bfc«m4(D«M«ffiVddl J^a-^ <DC/DG3 2JSi.xr:^-C 
mm 2 1,22 §>e:^Sh1-^^^L AN->;^5^A^t3jiffi qItg-rr$)^o 

^fcs ±?i&bfesijiiiiis^g2 1 , 2 2 1^©^^^ I C'fb-r^i^-^s m^Us 

HPA Is DC/DC3 Vv'A'-^J^ 2 s 3:Rt5i!jf^M«^«ffitt^|llJi& 1 3 



wo 2005/076467 



16 



PCT/JP2004/001305 



1 . mi (Dmmmj±^m^mhLr^mwmmmmm^^\-fxmwir^mi^mm 
mil) 

m^mmmBm^m^mi^mmmm&Wimmm (i s) 

3, 4, 11, 12) h^m^^. 

2. mmmwmmmmB.m^m±. 
mmmi(Dmmm& (vddi) ^m;b-ra«vtfe (4) i:. 

i(Dmmm}±x\)m^m2(DmmmB (vdd2) izMm-r^m.mmm^m^ 

(2) 

mmi(Dmmmm^m3(Dmmm,B (vdds) thxm^'r^:^-( ^y^^ (3) 
mijimz&^^mmmtimmmtimmtjmtimi^^nvmi (Dmmx^^ti^mm 
mmm 2 ommi^. mmmnmmmmMiz&'^^mmm 2 rub 3 ©smsji ® 

^ t>-;&^mfiBt&#ffi«««ffi^bT#t|^1-^Mgp (11) 



3 . wmmwmmmmB^^mmitmmmi'^mmmmB^^m'r^mm^^^s 

mmm 2 ommm&^mmmi'^mmmmmhvxmm^i^. mm^mmmm& 
mifiB 1 (Dmm^Tm^ t huibs 2 ommm&i^im^xmmm s (Dmmms. 



wo 2005/076467 



17 



PCT/JP2004/001305 



ii-rcmmmmmm,& • (t 1 2) ^^mx^tzmmm (12) ^^^f, 

ftb. mmmmm-^(Dmmmii^mm-r^m±immm (i) 

*^^SM«J£fit<&t#^iti#M^MIlffil^^Dllim (13) 

^HitimtimtLxm&T^mjjm^mm^mL. mmm^mijmijmjsinmm 
mmmmmmii^m (2, 3, 4, 11, 12) h^m^^. 



wo 2005/076467 



18 



PCT/JP2004/001305 



7. mw,mmm±^mmi^mwr (6 b) mmmt/mm^ommmij 

m^cDmnmmmmBmh^mM-^^'^tcmnmMmy'—y^j]^ (t 1 2) ^m^v 
feiBUgp (12) ^m^s 

EE fit izM-^ § mm^^^mmmm^(Dmn ^ urn -r ^ mmmmmm ^mnt ^ . 



8. BfffBffl««5k^g®^afijg^i^mt-^Mg-fe>-y— (14) ^k^^izm 

9. M^^^mm-^^^m-r^^mm o) ^^^^izm^s 



wo 2005/076467 



19 



PCT/JP2004/001305 



wo 2005/076467 



PCT/JP2004/001305 




wo 2005/076467 



PCT/JP2004/001305 



2/6 

m2 



o)ql^og=/iSAE3Sls ^/J 

(dBm) 






25 


Vrf(O) 


TVc(O) 


24 


Vrfd) 


TVc(O) 


23 


Vrf(2) 


TVc(O) 


22 


Vrf(3) 


TVc(O) 


21 


Vrf(4) 


TVcd) 


20 


Vrf(5) 


TVc(2) 


19 


Vrf(6) 


TVc(3) 


18 


Vrf(T) 


TVc(4) 


IT 


Vrf(8) 


TVc(5) 


• 


• 


• 


• 


• 


• 


• 


• 


• 



wo 2005/076467 



PCT/JP2004/001305 



3/6 




■S3 




Dc/Dczi:yy\-5'(cj:;§ 



•ST 



6 




NO 



DC/DCD:yA-^(cj^s 

B)Ji«J±Vdd2C7)«IS 





^ S10 





5 



wo 2005/076467 



PCT/JP2004/001305 



4/6 

MA 



TO4(7)«}Mj± V d d 1 


3 . T 


3 . TJXi: 


mi± V d d 3 (Di^m 


mmmi± v d d 2 (7)f«j^ 



1115 

T12 T12v 



i i 



mmm 




mmmt) 

(dBm) 




mmm 


mmmu 

(dBm) 


mm 

mm 
mmm 


mmm 


25 


Vrf(O) 


TVc(O) 


28 


Vrf(O) 


TVc(O) 


24 


Vrfd) 


TVc(O) 


27 


Vrfd) 


TVc(O) 


23 


Vrf(2) 


TVc(O) 


26 


Vrf(2) 


TVc(O) 


22 


Vrf(8) 


TVc(O) 


25 


Vrf(3) 


TVc(O) 


21 


Vrf(4) 


TVcd) 


24 


Vrf(4) 


TVc(O) 




iiiiiliii 




23 


Vrf(5) 


TVc(O) 


19 


Vrf(6) 


TVc(3) 


22 


Vrf(6) 


TVc(O) 


18 


Vrf(T) 


TVc(4) 


21 


Vrf(T) 


TVc(l) 


IT 


Vrf(8) 


TVc(5) 








16 


Vrf(9) 


TVc(6) 


19 


Vrf(9) 


TVc(3) 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 



wo 2005/076467 



PCT/JP2004/001305 



5/6 



116 



.-22 




Vdd2 



10 

4 



8 



DC/DC 
71^^ 



N2 



Vdcl3 



% 



Vdd1 



dlSg 





6 6b 6a 



9 



14 



1 1 



> 






RAM 



\ 

12 



wo 2005/076467 



PCT/JP2004/001305 



6/6 

mi 




INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP2004/001305 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI'' H03F3/24, H03G3/30 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. HELPS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int.Cl^ H03F1/00-3/72, H03G1/00-11 /08 , H04B1/02-1/04 



Documentation searched othei than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan KoHo 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE REILEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 
A 


JP 2001-320288 A (Matsushita Electric Industrial 
Co . ^ Ltd- ) , 

16 Novert±)er, 2001 (16.11.01)/ 
Full text; all drawings 
(Family: none) 


1-2,4, 6-10 
3.5 


Y 
A 


JP 2002-94392 A (Matsushita Electric Industrial 
Co . f Ltd . ) / 

29 March, 2002 (29.03.02), 
Full text; all drawings 
(Family: none) 


1-2,4, 6^10 
3,5 


Y 
A 


JP 2000-165261 A (Kenwood ' Corp .} , 
16 March, 2000 (16.03.00), 
Full text; all drawings 
(Family: none) 


8-9" 
1-7, .10 



I I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relevance 
"E" earlier application or patent but published on or after the international 

fihng date 

"L" document which may throw doubts on priority claini(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other means 
"F* document published prior to the international filing date but later than 
the priority date claimed 



"V later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be^ 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
28 April, 2004 (28.04.04) 


Date of mailing of the international search report 
18 May, 2004 (18.05.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No, 


Authorized officer 
Telephone No. 



Form PCTyiSA/210 (second sheet) (January 2004) 



^mai*-?- PCT/J P 2 0 0 4/0 0 1 3 0 5 



A. mm(Dm-r:&'^m<0'$^m mwMf^m (.1 F c) ) 

Int. C 1 ^ HO 3 F 3/2 4 
HO 3 G 3/3 0 



fsft^fTofcft/hPss^jf mmm'f^m d pc) ) 

Int. C 1 ' HO 3 F 1/0 0- 3/7 2 
HO 3G 1/0 0-1 1/0 8 
H04B 1/02- 1/04 



B^mMm^m<i^n 1922-1996^ 

S*H4^jM^ffl«)f^<&fR 1971-2004^ 

B:*:HS»*ffl*ff^<&$K 1994-200 4<^ 

B:^mmm^m^m&n 1996-2004^ 



c. 



y 

A 

Y 

A 

Y 
A 



JP 2001-320288 A (*^T«:^^^*^^t±) 
2001. 11. 16, ^-X, (-^ T ^ ]) 



JP 2002-94392 A (^&T«^0^l*5^^%fc) 
2002. 03. 29, ^0 (-:^T^V—fJ:\^) 



JP 2000-165261 A m^^^^l^^^y K) 

2000. 03. 16, ±x, ±m (:7t5 y—3feu 



1-2, 4, 
6-10 
3, 5 

1-2, 4, 
6-10 
3, 5 

8-9 

1-7, 10 



CO 0 <r)m^<^ifif^XWi 



28. 0 4. 2004 



13.5. 2004 



0':*:H#fFJT (I SA/J P) 
i^{M»-§-l 0 0-8 9 1 5 
mS:#=Pf^HIE:K*S||HTB 4«3-§- 



0 3-358 1-1101 



5W 



8 8 4 3 



3 5 7 6 



:^SCPCT/I SA/2 1 0 (||2-<— V?) (2 0 0 4^1J) 



